Search History Transcript 

WEST Search History 

DATE: Monday, August 02, 2004 



Hide? Set Name Query Hit Count 

DB=PGPB,USPT,USOC,EPAB,JPAB,DWPI; PLUR=YES; OP=ADJ 

□ Lll Salin-Nordstrom-T-H.IN. 1 
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□ L6 L5 AND transdifferentiation 17 
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Connecting via Winsock to STN 

Welcome to STN International! Enter x:x 

* * * * * * * ic * * welcome to STN International * * * * * * * * * * 

ic ic ic ic i< ic ic ic ic ic ic ic ic gy^ CO~\ UmblJS * * i( * ic * * * * * * * * * * 

FILE 1 HOME ' ENTERED AT 17:39:11 ON 02 AUG 2004 
=> FIL STNGUIDE 
=> file BIOSCIENCE 

FILE 1 DRUGMONOG ' ACCESS NOT AUTHORIZED 

FILE 'ADISCTI' ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT (C) 2004 Adis Data Information BV 

FILE 'ADISINSIGHT' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Adis Data Information BV 

FILE 'ADISNEWS' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Adis Data information BV 

FILE 1 AGRICOLA ' ENTERED AT 17:39:26 ON 02 AUG 2004 

FILE 1 AQUALINE ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (CSA) 

FILE 1 ANABSTR 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 THE ROYAL SOCIETY OF CHEMISTRY (RSC) 

FILE 1 ANTE ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 Cambridge Scientific Abstracts (CSA) 

FILE 'AQUASCI 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT 2004 FAO (On behalf of the AS FA Advisory Board). All rights reserved. 

FILE 'BIOBUSINESS' ENTERED AT 17:39:26 ON 02 AUG 2004 
copyright (c) 2004 Biological Abstracts, Inc. (BIOSIS) 

FILE 1 BIOCOMMERCE ' ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT (c) 2004 BioCommerce Data Ltd. Richmond Surrey, United Kingdom. All rights reserved 

FILE 'BIOENG' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (CSA) 

FILE 1 BIOSIS 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 BIOLOGICAL ABSTRACTS INC. (R) 

FILE ' BIOTECHABS 1 ACCESS NOT AUTHORIZED 

FILE ' BIOTECHDS ' ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT (C) 2004 THOMSON DERWENT AND INSTITUTE FOR SCIENTIFIC INFORMATION 
FILE ' BIOTECHNO 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT (C) 2004 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE ' CABA ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 CAB INTERNATIONAL (CABI) 

FILE 1 CANCERLIT 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

FILE 'CAPLUS' ENTERED AT 17:39:26 ON 02 AUG 2004 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT, 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' CEABA-VTB ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 DECHEMA eV 

FILE ' CEN 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 American Chemical Society (ACS) 

FILE 'CIN' ENTERED AT 17:39:26 ON 02 AUG 2004 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (c) 2004 American chemical Society (ACS) 

FILE 'CONFSCI' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Cambridge scientific Abstracts (CSA) 



FILE 'CROPB' ENTERED AT 17:39:26 ON 02 AUG 2004 



COPYRIGHT CO 2004 THOMSON DERWENT 

FILE 'CROPU' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 THOMSON DERWENT 

FILE f DISSABS' ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT CO 2004 ProQuest Information and Learning Company; All Rights Reserved. 

FILE 1 DDFB ' ACCESS NOT AUTHORIZED 

FILE ' DDFU ' ACCESS NOT AUTHORIZED 

FILE ' DGENE ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 THOMSON DERWENT 

FILE ' DRUGB ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 THOMSON DERWENT 

FILE 1 DRUGMONOG2 ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 IMSWORLD Publications Ltd 

FILE 1 IMSDRUGNEWS 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 IMSWORLD Publications Ltd 

FILE 'DRUGU' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 THOMSON DERWENT 

FILE 'IMSRESEARCH 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 IMSWORLD Publications Ltd 

FILE 1 EMBAL 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Elsevier Inc. All rights reserved. 

FILE ' EMBASE 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Elsevier inc. All rights reserved. 

FILE ' ESBIOBASE 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT CO 2004 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE ' FEDRIP 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

FILE 'FOMAD' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Leatherhead Food Research Association 

FILE 1 FOREGE 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Leatherhead Food Research Association 

FILE 'FROSTI 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Leatherhead Food Research Association 

FILE 1 FSTA 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT CO 2004 International Food Information Service 

FILE 'GENBANK' ENTERED AT 17:39:26 ON 02 AUG 2004 

FILE 1 HEALSAFE 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Cambridge Scientific Abstracts CCSA) 

FILE 'IFIPAT' ENTERED AT 17:39:26 ON 02 AUG 2004 

copyright CO 2004 ifi claimsCR) Patent Services ClFl) 

FILE 'IMSPRODUCT' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 IMSWORLD Publications Ltd 

FILE ' JICST-EPLUS' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Japan science and Technology Agency OST) 

FILE 'KOSMET' ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT CO 2004 International Federation of the Societies of cosmetics Chemists 

FILE 'LIFESCr ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT CO 2004 Cambridge Scientific Abstracts CCSA) 

FILE ' MEDICONF 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT CO 2004 FAIR BASE Datenbank GmbH, Hannover, Germany 



FILE ' MEDLINE ' ENTERED AT 17:39:26 ON 02 AUG 2004 
FILE 'NIOSHTIC' ENTERED AT 17:39:26 ON 02 AUG 2004 

COPYRIGHT (C) 2004 U.S. Secretary of Commerce on Behalf of the U.S. Gove 
FILE 'NTIS' ENTERED AT 17:39:26 ON 02 AUG 2004 

compiled and distributed by the NTIS, U.S. Department of Commerce. 
It contains copyrighted material. 
All rights reserved. (2004) 

FILE 'NUTRACEUT' ENTERED AT 17:39:26 ON 02 AUG 2004 

Copyright 2004 (c) MARKETLETTER Publications Ltd. All rights reserved. 

FILE 'OCEAN' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (CSA) 

FILE ' PASCAL 1 ENTERED AT 17:39:26 ON 02 AUG 2004 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

copyright (c) 2004 INIST-CNRS. All rights reserved. 

FILE ' PCTGEN 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 WIPO 

FILE ' PHAR 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 PJB Publications Ltd. (PJB) 

FILE ' PHARMAML ' ENTERED AT 17:39:26 ON 02 AUG 2004 

Copyright 2004 (c) MARKETLETTER Publications Ltd. All rights reserved. 

FILE 'PHIC' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 PJB Publications Ltd. (PJB) 

FILE ' PHIN' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 PJB Publications Ltd. (PJB) 

FILE 'PROMT' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Gale Group. All rights reserved. 

FILE 'PROUSDDR' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 Prous Science 

FILE ' RDISCLOSURE' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 Kenneth Mason Publications Ltd. 

FILE 'SCISEARCH' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT 2004 THOMSON ISI 

FILE ' SYNTHLINE ' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 Prous Science 

FILE 'TOXCENTER' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 ACS 

FILE 1 USPATFULL ' ENTERED AT 17:39:26 ON 02 AUG 2004 

CA INDEXING COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE *USPAT2' ENTERED AT 17:39:26 ON 02 AUG 2004 

CA INDEXING COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' VETB 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 THOMSON DERWENT 

FILE 'VETU' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 THOMSON DERWENT 

FILE 'WATER 1 ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (c) 2004 Cambridge Scientific Abstracts (CSA) 

FILE 'WPIDS' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 THOMSON DERWENT 

FILE 'WPIFV' ENTERED AT 17:39:26 ON 02 AUG 2004 
COPYRIGHT (C) 2004 THOMSON DERWENT 



r ILE 'WPINDEX' ACCESS NOT AUTHORIZED 



=> s astrocyte 

55 FILES SEARCHED. . . 
.1 168587 ASTROCYTE 



=> S transdifferentiation 

59 FILES SEARCHED. . . 
_2 25041 TRANSDIFFERENTIATION 



=> S Ll AND L2 

60 FILES SEARCHED. . . 
.3 110 Ll AND L2 



=> DUP REM L3 

)UPLICATE IS NOT AVAILABLE IN ' ADISINSIGHT , ADISNEWS , BIOCOMMERCE , DGENE , 
)RUGMONOG2, IMSRESEARCH, FEDRIP, FOREGE, GENBANK, IMSPRODUCT , KOSMET, 
1EDICONF, NUTRACEUT, PCTGEN , PHAR, PHARMAML , PROUSDDR, RDISCLOSURE, SYNTHLINE* . 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 
'ROCESSING COMPLETED FOR L3 

A 55 DUP REM L3 (55 DUPLICATES REMOVED) 

:> D L4 1-55 
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ANSWER 1 OF 55 USPATFULL on STN 
2004 : 150954 USPATFULL 

Methods for treating disorders of neuronal deficiency with bone 
marrow-derived cells 

Blau, Helen M., Menlo Park, CA, UNITED STATES 
Brazelton, Timothy, Cupertino, CA, UNITED STATES 
Weimann, James M., Palo Alto, CA, UNITED STATES 

The Board of Trustees of the Lei and, Palo Alto, CA (U.S. corporation) 

US 2004115175 Al 20040617 

US 2003-688747 Al 20031016 (10) 

Continuation-in-part of ser. No. US 2001-993045, filed on 13 Nov 2001, 
PENDING 

20001110 (60) 



US 2000-247128P 
Utility 
APPLICATION 
N.CNT 2455 
NCL INCLM 
CL NCLM: 
C [7] 

ICM: A61K045-00 



424/093.700 
424/093.700 



ANSWER 2 OF 55 USPATFULL on STN 
2004:140277 USPATFULL 

Multipotent adult stem cells, sources thereof, methods of obtaining 
same, methods of differentiation thereof, methods of use thereof and 
cells derived thereof 

Furcht, Leo T, Minneapolis, MN, united STATES 
Verfaillie, Catherine M, St Paul, MN, UNITED STATES 
Reyes, Morayma, Minneapolis, MN, UNITED STATES 



US 2004107453 
US 2004-467963 
WO 2002-US4652 
Utility 
APPLICATION 



Al 20040603 
Al 20040105 (10) 
20020214 



N.CNT 4100 
NCL INCLM: 



CL 



800/018.000 

INCLS: 424/093.700; 800/021.000; 435/353.000; 435/354.000; 435/366.000 

800/018.000 

424/093.700; 800/021.000; 435/353.000; 435/354.000; 435/366.000 



NCLM: 
ncls: 
c [7] 

ICM: A01K067-027 
ICS: C12N005-06; C12N005-08 
AS INDEXING IS AVAILABLE FOR THIS PATENT 



4 
N 
I 
N 
I 
I 

LI 



ANSWER 3 OF 55 USPATFULL on STN 
2004 : 113656 USPATFULL 

immune privileged cells for delivery of proteins and peptides 

John, Constance Mary, San Francisco, CA, UNITED STATES 

US 2004086494 Al 20040506 

US 2001-941398 Al 20010828 (9) 

Continuation-in-part of Ser. No. US 1998-131501, filed on 9 Aug 1998, 
ABANDONED Conti nuati on-i n-part of Ser. No. us 1996-726531, filed on 7 



Oct 1996, ABANDONED 

yr utility 

Z S APPLICATION 
_N.CNT 4805 

[NCL INCLM: 424/093.210 

INCLS: 435/366.000 
JCL NCLM : 424/093.210 

NCLS: 435/366.000 
CC [7] 

ICM: A61K048-00 

ICS: C12N005-08 
IAS INDEXING IS AVAILABLE FOR THIS PATENT. 



A ANSWER 4 OF 55 US PAT FULL on STN 

UM 2004:82751 US PAT FULL 

ri Neurogenesis from hepatic stem cells 

EN Petersen, Bryon E., Gainesville, FL, UNITED STATES 

Deng, Jie, Gainesville, FL, UNITED STATES 
>I US 2004063202 Al 20040401 

\I US 2003-651829 Al 20030828 (10) 
>RAI US 2002-406513P 20020828 (60) 
)T Utility 
r S APPLICATION 
-N.CNT 633 

INCL INCLM: 435/368.000 
JCL NCLM : 435/368.000 
:c [7] 

ICM : C12N005-08 
IAS INDEXING IS AVAILABLE FOR THIS PATENT. 



ANSWER 5 OF 55 USPATFULL on STN 
2004 : 30644 USPATFULL 

Proteins and nucleic acids encoding same 

Spytek, Kimberly A., New Haven, CT, UNITED STATES 

Li, Li, Branford, CT, UNITED STATES 

Wolenc, Adam R., New Haven, CT, UNITED STATES 

Vernet, Corine, North Branford, CT, UNITED STATES 

Eisen, Andrew J., Rockville, MD, UNITED STATES 

Liu, xiaohong, Lexington, MA, UNITED STATES 

Malyankar, Uriel M. , Branford, CT, UNITED STATES 

shimkets, Richard A., Guilford, CT, UNITED STATES 

Tchernev, Velizar, Branford, CT, UNITED STATES 

spaderna, Steven K. , Berlin, CT, UNITED STATES 

Gorman, Linda, Branford, CT, UNITED STATES 

Kekuda, Ramesh, Norwalk, CT, UNITED STATES 

Patturajan, Meera, Branford, CT, UNITED STATES 

Gusev, Vladimir Y. , Madison, CT, UNITED STATES 

Gangolli, Esha A, , Madison, CT, UNITED STATES 

Guo, Xiaojia (Sasha) , Branford, CT, UNITED STATES 

Shenoy, Suresh G., Branford, CT, UNITED STATES 

Rastelli, Luca, Guilford, CT, UNITED STATES 

casman, stacie 3 . , North Haven, CT, UNITED STATES 

Boldog, Ferenc L., North Haven, CT, UNITED STATES 

Burgess, Catherine E., Wethersfield , CT, UNITED STATES 

Edinger, shlomit R. , New Haven, CT, UNITED STATES 

Ellerman, Karen, Branford, CT, UNITED states 

Gunther, Erik, Branford, CT, united states 

smithson, Glennda, Guilford, CT, UNITED STATES 

Millet, Isabel! e, Mil ford, CT, UNITED STATES 

MacDougall , John R., Hamden, CT, UNITED STATES 

US 2004022781 Al 20040205 

US 2001-38854 Al 20011231 (10) 

US 2000-258928P 20001229 (60) 

US 2001-259415P 20010102 (60) 

US 2001-259785P 20010104 (60) 

US 2001-269814P 20010220 (60) 

US 2001-279832P 20010329 (60) 

US 2001-279833P 20010329 (60) 

US 2001-279863P 20010329 (60) 

US 2001-283889P 20010413 (60) 

US 2001-284447P 20010418 (60) 

US 2001-286683P 20010425 (60) 

US 2001-294080P 20010529 (60) 

US 2001-312915P 20010816 (60) 

US 2001-313325P 20010817 (60) 

US 2001-322699P 20010917 (60) 



DT 

FS 

LN . CNT 
INCL 



NCL 



IC 



CAS 
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US 2001-333350P 
Utility 
APPLICATION 
19237 

INCLM : 424/130.100 
INCLS: 435/006.000; 

530/350.000; 
NCLM: 424/130.100 
NCLS: 435/006.000; 

530/350.000; 

[7] 
ICM: 
ics: 



20011126 (60) 



435/069.100; 
536/023.100; 

435/069.100; 
536/023.100; 



435/320.100; 
530/388.250 

435/320.100; 
530/388.250 



435/325.000; 435/007.200; 



435/325.000; 435/007.200; 



C12Q001-68 

G01N033-53; G01N033-567; C07H021-04; A61K039-395; C12P021-02; 
C12N005-06; C07K014-47; C07K0 16-22 
INDEXING IS AVAILABLE FOR THIS PATENT. 

ANSWER 6 OF 55 USPATFULL on STN 
2004 : 41477 USPATFULL 
Laminin 5, 13 and 14 and uses thereof 
Brunken, William J . , canton, MA, united States 
Libby, Richard R. , Hingham, MA, united states 
Hunter, Dale D. , canton, MA, United states 
Burgeson, Robert E., Marblehead, MA, United states 
The General Hospital Corporation, Boston, MA, United states 
corporation) 

Bl 20040217 

19991012 (9) 
19981015 (60) 
19981013 (60) 



PA 

PI 
AI 

PRAI 

DT 
FS 

LN . CNT 2123 



(U.S. 



US 6693169 
US 1999-415625 
US 1998-104430P 
US 1998-104044P 
Utility 
GRANTED 



INCL 

MCL 

IC 

EXF 
CAS 



530/350.000 
530/362.000 
530/350.000 
530/362.000 



INCLM: 
INCLS: 
NCLM : 
NCLS: 
[7] 

ICM : C07K014-78 
435/320.1; 435/252. 
INDEXING IS AVAILABLE 



3; 435/365.1; 514/8; 536/23.1; 530/350; 530/362 
FOR THIS PATENT. 



L4 ANSWER 7 OF 55 CAPLUS COPYRIGHT 2004 ACS on STN DUPLICATE 1 
<\N 2004:361456 CAPLUS 

TI Bone marrow ***transdifferentiation*** in brain after transplantation: 

a retrospective study 
<\U Cogle, Christopher R . ; Yachnis, Anthony T. ; L ay we 11 , Eric D. ; Zander, Dani 

S.; Wingard, John R.; steindler, Dennis A.; scott, Edward W. 
zs Program in stem cell Biology and Regenerative Medicine, University of 

Florida shands Cancer Center, Gainesville, FL, USA 
50 Lancet (2004), 363(9419), 1432-1437 

CODEN: LANCAO; ISSN: 0140-6736 
PB Elsevier Science Ltd. 
DT Journal 
LA English 

*E.CNT 39 THERE ARE 39 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



^4 ANSWER 8 OF 55 SCISEARCH COPYRIGHT 2004 THOMSON ISI on STN 

\N 2004:374735 SCISEARCH 

jA The Genuine Article (R) Number: 812RW 

n Umbilical cord blood stem cells can expand hematopoietic and neuroglial 
progenitors in vitro 

\U McGuckin c P (Reprint); Forraz N; Allouard Q; Pettengell R 

IS St George Hosp, Sch Med, King George Lab, Cranmer Terrace, London SW17 
ORE, England (Reprint); St George Hosp, Sch Med, King George Lab, London 
SW17 ORE, England; Kingston Univ, London, England; Kingston Univ, Sch Life 
Sci , Kingston upon Thames KTl 2EE, Surrey, England; st George Hosp, Sch 
Med, Dept Basic Med Sci, London, England; st George Hosp, sch Med, Dept 
Cellular & Mol Med, London, England 

IYA Engl and 

50 EXPERIMENTAL CELL RESEARCH, (1 MAY 2004) Vol. 295, No. 2, pp. 350-359. 

Publisher: ACADEMIC PRESS INC ELSEVIER SCIENCE, 525 B ST, STE 1900, SAN 

DIEGO, CA 92101-4495 USA. 

ISSN: 0014-4827. 
)T Article; Journal 
_A English 



REC Reference Count: 57 

''ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 



L4 ANSWER 9 OF 55 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 

DUPLICATE 2 
AN 2004:300585 BIOSIS 
DN PREV200400301616 

TI Fate of donor hematopoietic cells in demyel inating mutant mouse, twitcher, 

following transplantation of GFP+ bone marrow cells. 
AU Yagi , Takashi ; McMahon, Eileen 3 . ; Takikita, shoichi; Mohri , Ikuko; 

Matsushima, Glenn K.; Suzuki, Kinuko [Reprint Author] 
CS Dept Pathol and Lab MedSch Med, Univ N Carolina, 919A Brinkhous Bullitt 

Bldg.CB 7525, Chapel Hill, NC, 27599, USA 

kis@med.unc.edu 

SO Neurobiology of Disease, (June 2004) Vol. 16, No. 1, pp. 98-109. print- 
ISSN: 0969-9961 (ISSN print). 
DT Article 
LA English 

ED Entered STN: 30 Jun 2004 

Last Updated on STN: 30 Jun 2004 



L4 ANSWER 10 OF 55 IFIPAT COPYRIGHT 2004 IFI on STN DUPLICATE 3 
AN 10315526 IFIPAT ; IFIUDB ; IFICDB 

TI TRANS-DIFFERENTIATION AND RE-DIFFERENTIATION OF SOMATIC CELLS AND 

PRODUCTION OF CELLS FOR CELL THERAPIES; CONTROLLING DIFFERENTIATION IN 
SOMATIC CELLS; GENERATE PREFERENTIAL SOMATIC CELL CULTURE, INCUBATE WITH 
ENZYME INHIBITORS, MONITOR DIFFERENTATION INTO ALTERNATE CELL TYPE 

IN Dominko Tanja; Malcuit Christopher; Page Raymond 

PA Unassigned or Assigned To Individual (68000) 

PI US 2003059939 Al 20030327 

AI US 2002-228296 20020827 

PRAI US 2001-314654P 20010827 (Provisional) 

FI US 2003059939 20030327 

DT Utility; Patent Application - First Publication 

FS CHEMICAL 

APPLICATION 
CLMN 20 

GI 5 Figure(s) . 

FIGS. 1 and 2: Cells with neuronal morphology produced by treating bovine 
fetal fibroblasts CB at 2.5-7.5 mu g/m and culturing them under 
conditions that induce neural differentiation. The cells in fig. 1 were 
observed with phase contrast microscopy; those in FIG. 2 were observed by 
Die. FIG. 1: (A) Control, (B) 2.5 mu g/ml , (C) 5.0, mu g/ml , (D) 7.5 mu 
g/ml 

FIGS. 3 and 4: Cells with neuronal morphology produced by treating bovine 
adult fibroblasts CB at 10.0 mu g/m and culturing them under conditions 
that induce neural differentiation. 

FIG. 5: cells with neuronal morphology produced by treating human fetal 
fibroblasts CB at 5.0 mu g/m and culturing them under conditions that 
induce neural differentiation. 

(A) Control, (B) 2.5 mu g/ml, (c) 5.0 mu g/ml, (D) 7.5 mu g/ml 
fig. 6: Photographs showing the presence of neural-specific markers nestin 
and Tujl in human fetal fibroblasts treated with CB at 5.0 mu g/m and 
cultured under conditions that induce neural differentiation. 
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ANSWER 11 OF 55 USPATFULL on STN 
2003 : 312269 USPATFULL 
Stem cell -like cells 
Kruijer, Wiebe, Leusden, NETHERLANDS 

Al 20031127 
Al 20030121 (10) 
Ser. No. WO 2001-NL561, filed on 20 Jul 2001, UNKNOWN 
20000721 



US 2003219866 
US 2003-349505 
Continuation of 
EP 2000-202634 
Utility 
APPLICATION 
LN.CNT 1309 

INCL INCLM : 435/069.100 

INCLS: 435/320.100; 435/366.000; 
435/069.100 

435/320.100; 435/366.000; 



NCL 



NCLM : 

ncls: 

IC [7] 

ICM: C07K0 14-475 

ICS: C07H021-04; C12P021-02; C12N005-08 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



530/350.000; 536/023.500 
530/350.000; 536/023.500 



L4 ANSWER 12 OF 55 USPATFULL on STN 



2003:276702 US PAT FULL 
Phenotypic screen of chimeric proteins 
Kim, Jin-Soo, Yuseong-gu, KOREA, REPUBLIC OF 
Park, Kyung-soon, Yuseong-gu, KOREA, REPUBLIC OF 
Lee, Dong-Ki , Yuseong-gu, KOREA, republic OF 
Seol , Wongi , Yuseong-gu, KOREA, republic OF 
Lee, Horim, chungcheongnam-do, KOREA, REPUBLIC OF 
Lee, Seong-Il, Yuseong-gu, KOREA, REPUBLIC OF 
Yang, Hyo-Young, Yuseong-gu, KOREA, REPUBLIC OF 
Lee, Yangsoon, Yuseong-gu, KOREA, REPUBLIC OF 
Jang, Young-Soon, Yuseong-gu, KOREA, REPUBLIC OF 
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>RAI 



US 2003194727 
US 2002-314669 
US 2001-338441P 
US 2002-376053P 
US 2002-400904P 
US 2002-401089P 
Utility 
APPLICATION 



Al 20031016 
Al 20021209 (10) 
20011207 (60) 
20020426 (60) 
20020802 (60) 
20020805 (60) 



.N.CNT 5577 
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FIG. 1 shows phase contrast micrographs of ES cells and their 
differentiated progeny. A, inner cell mass three days after plating. B, 
colony of ES cells. C, higher magnification of an area of an ES cell 
colony. D, an area of an ES cell colony undergoing spontaneous 
differentiation during routine passage. E, a colony four days after 
plating in the absence of a feeder cell layer but in the presence of 2000 
units/ml human LIF undergoing differentiation in its periphery,. F, 
neuronal cells in a high density culture. Scale bars: A and c, 25 
microns; B and E, 100 microns; D and F, 50 microns. 

FIG. 2 shows marker expression in ES cells and their differentiated 
somatic progeny. A, ES cell colony showing histochemical staining for 
alkaline phosphatase. B. ES cell colony stained with antibody MC-813-70 
recognising the SSEA-4 epitope. C, ES cell colony stained with antibody 
TRAL-60. D, ES cell colony stained with antibody GCTM-2. E, high density 



culture, cell body and processes of a cell stained with anti neurofilament 
68 kDa protein. F, high density culture, cluster of cells and network of 
processes emanating from them stained with antibody against neural cell 
adhesion molecule. G, high density culture, cells showing cytoplasmic 
filaments stained with antibody to muscle actin. H, high density culture, 
cell showing cytoplasmic filaments stained with antibody to desmin. Scale 
bars: a, 100 microns; B-D, and F, 200 microns; E, G and H, 50 microns. 
FIG. 3 shows RT-PCR analysis of gene expression in ES cells and their 
differentiated derivatives. All panels show 1.5% agarose gels stained 
with ethidium bromide. A, expression of Oct-4 and b-actin in ES stem 
cells and high density cultures. Lane 1, 100 bpDNA ladder. Lane 2, stem 
cell culture, b-actin. Lane 3, stem cell culture, Oct-4. Lane 4, stem 
cell culture, PCR for Oct-4 carried out with omission of reverse 
transcriptase. Lane 5, high density culture, b-actin. Lane 6, high 
density culture, Oct-4. Lane 7, high density culture, PCR for oct-4 
carried out with omission of reverse transcriptase, b-actin band is 200 
bp and Oct-4 band is 320 bp. B, expression of nestin and Pax-6 in neural 
progenitor cells that were derived from differentiating ES colonies. Left 
lane, 100 bp dna ladder; lane 1, b-actin in HX 142 neuroblastoma cell 
line (positive control for nestin PCR) ; lane 2, b-actin in neural 
progenitor cells; lane 3, nestin in HX 142 neuroblastoma cell line; lane 
4, nestin in neural progenitor cells; lane 5, nestin PCR on same sample 
as lane 4 without addition of reverse transcriptase; lane 6, Pax-6; lane 
7, Pax-6 PCR on same sample as line 6 without addition of reverse 
transcriptase. Nestin band is 208 bp, Pax-6 is 274 bp. C, expression of 

?lutamic acid decarboxylase in cultures of neurons. Left lane, 100 bp DNA 
adder; lane 1, b-actin; lane 2, b-actin PCR on same sample as lane 1 
without addition of reverse transcriptase; lane 3, glutamic acid 
decarboxylase; lane 4 glutamic acid decarboxylase on same sample as lane 
3 without addition of reverse transcriptase. Glutamic acid decarboxylase 
band is 284 bp. D, expression of GABA A alpha 2 receptor. Left lane, 100 
bp DNA ladder; lane 1, b-actin; lane 2, GABA A alpha 2 receptor; lane 3, 
PCR without addition of reverse transcriptase. GABA A alpha 2 receptor 
subunit band is 471 bp. 

FIG. 4 shows histology of differentiated elements found in teratomas 
formed in the testis of SCID mice following inoculation of HES-1 or HES-2 
colonies. A, cartilage and squamous epithelium, HES-2. B, neural 
rosettes, HES-2. C, ganglion, gland and striated muscle, HES-1. D, bone 
and cartilage, HES-1. E, glandular epithelium, HES-1. F, ciliated 
columnar epithelium, HES-1. Scale bars: A-E, 100 microns; F, 50 microns. 

FIG. 5 shows phase contrast microscopy and immunochemical analysis of 
marker expression in neural progenitor cells isolated from 
differentiating ES cultures. A, phase contrast image of a sphere formed 
in serum-free medium. B-D, indirect immunofluorescence staining of 
spheres, 4 hours after plating on adhesive substrate, for N-CAM, nestin, 
and vimentin respectively. In C and D, cells at the base of the sphere 
were placed in plane of focus to illustrate filamentous staining; 
confocal examination revealed that cells throughout the sphere were 
decorated by both antibodies, scale bar is 100 microns in all panels. 

FIG. 6 shows phase contrast appearance and marker expression in cultures 
of neurons derived from progenitor cells shown in FIG. 5. A, phase 
contrast micrograph of differentiated cells emanating from a sphere 
plated onto adhesive surface. B-H, indirect immunofluorescence microscopy 
of differentiated cells decorated with antibodies against 200 kDa 
neruofilament protein (B) , 160 kDa neurofilament protein (c) , MAP2a+b 
(D) , glutamate (E) , synaptophysi n (F) , glutamic acid decarboxylase (G) 
and beta-tubulin (H) . Scale bars: A, ;B, 100 microns; C, 200mircons; D, 
20 microns; E and F, 10 microns; G, 20 microns; H, 25 microns. 

FIG. 7 shows neural precursors proliferating as a monolayer on a plastic 
tissue culture dish in the presence of EGF and bFGF. These monolayer 
cultures of proliferating cells were obtained after prolonged cultivation 
(2-3 weeks) of the spheres in the presence of growth factors without 
sub-culturing. 

FIG. 8 shows phase contrast appearance of a culture consisting of 
differentiated neural cells. 

FIG. 9 shows phase contrast appearance of a sphere that is formed 72 hours 
after the transfer of a clump of undifferentiated ES cells into serum 
free medium (Scale bar 100 microns). 

FIG. 10 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere. Spheres of various diameters 
that were generated from differentiating ES colonies and were propagated 
for 14-15 weeks were dissaggregated into single cell suspension and the 
number of cells per sphere was counted. 

FIG. 11 shows indirect immunofluorescence staining of a sphere, 4 hours 
after plating on adhesive substrate, for N-CAM. The sphere was generated 
by direct transfer of undifferentiated ES cells into serum free medium 



and propagation of the resulting spheres for 5 passages. (Scale bar 100 
microns) . 

FIG. 12 shows indirect immunofluorescence membraneous staining for N-CAM 
of single cells at the periphery of a sphere 4 hours after plating on 
adhesive substrate. The sphere was generated by direct transfer of 
undifferentiated ES cells into serum free medium and propagation of the 
resulting spheres for 5 passages. (Scale bar 25 microns). 

FIG. 13 shows indirect immunofluorescence staining of a spheres 4 hours 
after plating on adhesive substrate for the intermediate filament nestin. 
Cells at the base of the sphere were placed in plane of focus to 
illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 5 passages, (scale bar 25 microns). 

FIG. 14 shows indirect immunofluorescence microscopy of a differentiated 
cell decorated with antibodies against the oligodendrocyte progenitor 
marker 04. (Scale bar 12.5 microns). 

FIG. 15 shows indirect immunofluorescence staining of a sphere 4 hours 
after plating on adhesive substrate for the intermediate filament 
vimentin. Cells at the base of the sphere were placed in plane of focus 
to illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 7 passages. (Scale bar 25 microns). 

FIG. 16 shows the growth pattern of spheres that were generated directly 
from undifferentiated ES cells. Each bar represents the mean (+-SD) 
increment in volume per week of 24 spheres at first to sixteen weeks 
after derivation. A more excessive growth rate is evident during the 
first 5 weeks. 

FIG. 17 shows persistent growth in the volume of spheres along time. Each 
bar represents the mean (+-SD) increment in volume per week of 24 spheres 
at nine to twenty one weeks after derivation. The spheres were generated 
from differentiating ES colonies. 

FIG. 18 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere. Spheres of various diameters, 
that were generated directly from undifferentiated ES cells and were 
propagated 5-7 weeks, were dissaggregated into single cell suspension and 
the number of cells per sphere was counted. 

FIG. 19 shows RT-PCR analysis of gene expression in ES cells (a week after 
passage) and neural spheres derived from differentiating colonies and 
directly from undifferentiated ES cell. All panels show 2% agarose gels 
stained with ethidium bromide. Lanes 1, 2 and 3, oct-4 in ES cell 
culture, neural spheres derived from differentiating colonies, neural 
spheres derived from undifferentiated ES cells. Lane 4, stem cell 
culture, PCR for Oct-4 carried out with omission of reverse 
transcriptase. Lanes 5, 6, and 7, nestin in ES cell culture, neural 
spheres derived from differentiating colonies, neural spheres derived 
from undifferentiated ES cells. Lane 8, stem cell culture, PCR for nestin 
carried out with omission of reverse transcriptase. Lanes 9, 10 and 11, 
Pax-6 in ES cell culture, neural spheres derived from differentiating 
colonies, neural spheres derived from undifferentiated ES cells. Lane 12, 
stem cell culture, PCR for Pax-6 carried out with omission of reverse 
transcriptase. Lane 13, 100 bp DNA ladder. Oct-4 band is 320 bp, nestin 
is 208 bp and Pax-6 is 274 bp. 

FIG. 20 shows indirect immunofluorescence microscopy of differentiated 

***astrocyte*** cells decorated with antibody against GFAP. (Scale bar 
25 microns) . 

FIG. 21 shows indirect immunofluorescence microscopy of brain sections of 
two mice (A and B) 4 weeks after transplantation of human neural 
precursors prelabeled with BrDU. Cells with a nucleus decorated with anti 
BrDU (brown stain, black arrow) are evident near the ventricular surface 
(white arrow indicate mouse unstained nuclei, bar=20 microns). 

FIG. 22 shows indirect immunofluorescence microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. wide spread distribution of transplanted human 
cells decorated by anti BrDU antibodies is evident in the periventricular 
areas. The periventricular area in A is demonstrated at a higher 
magnification in B and C. (Bars=150, 60 and 30 microns in A, B and c) . 

FIG. 23 shows indirect immunocytochemical microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. The transplanted human cells are migrating along 
the rostral migratory stream (bar=150 microns). 

FIG. 24 shows RT-PCR analysis of gene expression in neural spheres derived 
from differentiating (A) and undifferentiated (B) ES cells. All panels 
show 2% agarose gels stained with ethidium bromide. Lanes 1 and 10, 100 
bpDNA ladder; Lane 2, CD34; Lane 3, Flk-1; lane4, HNF-3 ; lane 5, 
alfafetoprotein. Lanes 6-9 PCR reaction on the same samples as lanes 2-5 
carried out with the omission of reverse transcriptase. CD-34 band is 200 



bp, Flk-1 is 199, HNF-3 is 390, AFP is 340 bp. 

FIG. 25 shows by RT-PCR analysis the expression of GFAP and the pip gene 
in differentiated cells from neural spheres derived from differentiating 
ES cell colonies. The expression of GFAP indicates differentiation into 

***astrocytes*** whi le the presence of both dm-20 and pip transcripts 
indicate that differentiation into oligodendrocyte cells has occurred. 
Lanes 2,4, 6 and lanes 3, 5, 7 are from two separate RNA samples from 
differentiated spheres that were independently derived from ES cells. 
Lane 1 and 8, 100 bp DNA ladder; Lanes 2 and 4, GFAP; lanes 3 and 5, pip 
and dm-20; lanes 6 and 7, PCR reaction on the same samples as lanes 3 and 
5 carried out with the omission of reverse transcriptase. GFAP band is 
383, pip band is 354 bp and dm-20 is 249 bp. 

FIG. 26 shows a dark field stereomicroscopic photograph of areas (arrows) 
destined to give rise to neural precursors in a differentiating ES cell 
colony 3 weeks after passage (bar=1.6 mm). 

FIG. 27 shows indirect immunochemical analysis of marker expression in 
cultures of neurons derived from progenitor cells that were derived 
directly from undifferentiated ES ceils: A, indirect immunofluorescence 
microscopy of neurits decorated with antibody against 160 kDa 
neurofilament protein. B and C, indirect immunofluorescence staining of 
differentiated cells for MAP2a+b and beta-tubulin III. scale bars: A 100 
microns, B and c 10 microns. 

FIG. 28 shows indirect immunochemical analysis of the expression of 
tyrosine hydroxylase. Neurits (A) and a differentiated cell (B) are 
decorated with antibodies against tyrosine hydroxylase. Scale bars: 30 
microns . 

FIG. 29 shows in vivo differentiation into ***astrocyte*** cells of 
transplanted human neural progenitors prelabeled with BrDU. Donor cells 
are identified by indirect immunochemical detection of BrDU (dark nuclei, 
arrows). Duel staining demonstrates donor cells decorated by anti GFAP 
(orange). Transplanted cells are migrating into the brain parenchyma 
(white arrow) and are also found in the periventricular zone (dark arrow) 
(A), A higher magnification of cells that have differentiated into 
***astrocytes*** and migrated into the host brain (B) . 

fig. 30 shows in vivo differentiation into oligodendrocyte cells of 
transplanted human neural progenitors prelabeled with BrDU. Donor cells 
are identified by indirect immunochemical detection of BrDU (dark nuclei, 
arrows). Duel staining demonstrates donor cells decorated by anti CNPase 
(orange) . 

FIG. 31 shows cumulative growth curve for human neural progenitors derived 
from differentiating colonies. (A) Continuous growth is evident during an 
18-22 week period. The increment in the volume of the spheres was 
continuously monitored as an indirect measure of the increase in cell 
numbers. A linear positive correlation between the volume of the spheres 
and the number of cells within the spheres (B, insert) was maintained 
along cultivation, it supported the validity of monitoring the increment 
of sphere volume as an indirect indicator of cell proliferation. 

fig. 32 shows rt-pcr analysis of the expression of non-neural markers in 
human ES derived spheres. All panels show 2% agarose gels stained with 
ethidium bromide. The symbols + and indicate whether the PCR reaction was 
performed with or without the addition of reverse transcriptase. A 1 Kb 
plus DNA ladder was used in all panels, beta-actin band is 291 bp, 
keratin is 780 bp, Flk-1 is 199 bp, CD34 is 200 bp, AC-133 is 200 bp, 
transferin is 367 bp, amylase is 490 bp and alpha 1 anti trypsin is 360 
bp. 

FIG. 33 shows a phase contrast micrograph of differentiated cells growing 
out from a sphere 2 weeks after plating onto an adhesive surface and 
culture in the absence of growth factors. Scale bar is 200 mu m. 

FIG. 34 shows RT-PCR analysis of the expression of neuronal and glial 
markers in differentiated cells originating from human ES derived neural 
spheres. All panels show 2% agarose gels stained with ethidium bromide. 
The symbols + and -indicate whether the PCR reaction was performed with 
or without the addition of reverse transcriptase. A 1 Kb plus DNA ladder 
was used in all panels. Pip and dm-20 bands are 354 bp and 249 bp 
respectively, MBP is 379 bp, GFAP is 383 bp, NSE is 254 bp and NF-M is 
430 bp. 

FIG. 35 shows indirect immunochemical analysis of the expression of 

serotonin (A) and GABA (B). Scale bars are 20 mu m. 
FIG. 36 shows dissemination of transplanted BrdU+ human ESderived neural 

progenitor cells in the mouse host brain. 

(A) At 2 days after transplantation most cells were found lining the 
ventricular wall. (B) After 4-6 weeks most cells had left the ventricles 
(v) and populated the corpus callosum (cc) , fimbria (fim), internal 
capsule (i.e.). Brdu+ cells were not found in the striatum (str) or CA 
region of the hippocampus (hipp). (c) chains of Brdu+ cells were found in 
the rostral migratory stream (RMS). (D) Brdu+ cells in the 



periventricular white matter. (E) Higher magnification of D, to show 
nuclear specific localization of Brdu. 
FIG. 37 shows identification of the transplanted cells in the brain by 
human and neural -lineage specific markers. (A) A typical chain of 
transplanted cells in the corpus callosum, stained with human specific 
anti -mitochondrial antibody. The mitochondrial staining (green 
fluorescence) on Nomarsky background (blue, cell nuclei indicated by 
asterisk) shows a typical perinuclear localization. (B) Double staining 
for Brdu (green fluorescence) and human specific anti ribonuclear protein 
(red fluorescence) shows nuclear co-localization, indicating that BrdU+ 
cells were indeed of human origin, (c) A GFAP+ *** astrocyte*** (red) 
from the periventricular region, colabeled with Brdu (green), indicating 
its origin from the graft. (D) An NG2+ oligodendrocyte progenitor (red) 
in the periventricular region, co-labeled with Brdu (green). (E) A 
CNPase+ oligodendrocyte (red) in the corpus callosum, colabeled with Brdu 
(immunohistochemistry , shown as dark nucleus in Nomarsky). (F) Neuronal 
processes in the fimbria, stained with a human specific anti -70 kDa 
neurofilament. (G) A beta lll-tubulin+ neuron (green fluorescence) in the 
olfactory bulb, co-labeled with Brdu (as dark nucleus (arrow) in 
Nomarsky). Bars=10 mu m. ! 
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FIG. 1 shows phase contrast micrographs of ES cells and their 
differentiated progeny. A, inner cell mass three days after plating. B, 
colony of ES cells, c, higher magnification of an area of an ES cell 
colony. D, an area of an ES cell colony undergoing spontaneous 
differentiation during routine passage. E, a colony four days after 
plating in the absence of a feeder cell layer but in the presence of 2000 
units/ml human LIF undergoing differentiation in its periphery, F, 
neuronal cells in a high density culture. Scale bars: A and c, 25 
microns; B and E, 100 microns; D and F, 50 microns. 

FIG. 2 shows marker expression in ES cells and their differentiated 
somatic progeny. A, ES cell colony showing histochemical staining for 
alkaline phosphatase. B. ES cell colony stained with antibody MC-813-70 
recognising the SSEA-4 epitope, c, ES cell colony stained with antibody 
TRA1-60. D, ES cell colony stained with antibody GCTM-2. E, high density 
culture, cell body and processes of a cell stained with anti neurofilament 
68 kDa protein. F, high density culture, cluster of cells and network of 
processes emanating from them stained with antibody against neural cell 
adhesion molecule. G, high density culture, cells showing cytoplasmic 
filaments stained with antibody to muscle actin. H, high density culture, 
cell showing cytoplasmic filaments stained with antibody to desmin. Scale 
bars: A, 100 microns; B-D, and F, 200 microns; E, G and H, 50 microns. 

FIG. 3 shows RT-PCR analysis of gene expression in ES cells and their 
differentiated derivatives. All panels show 1.5% agarose gels stained 
with ethidium bromide. A, expression of Oct-4 and b-actin in ES stem 
cells and high density cultures. Lane 1, 100 bpDNA ladder. Lane 2, stem 
cell culture, b-actin. Lane 3, stem cell culture, Oct-4. Lane 4, stem 
cell culture, PCR for oct-4 carried out with omission of reverse 
transcriptase. Lane 5, high density culture, b-actin. Lane 6, high 
density culture, Oct-4. Lane 7, high density culture, PCR for Oct-4 
carried out with omission of reverse transcriptase, b-actin band is 200 
bp and Oct-4 band is 320 bp. B, expression of nestin and Pax-6 in neural 
progenitor cells that were derived from differentiating ES colonies. Left 
lane, 100 bp DNA ladder; lane 1, b-actin in HX 142 neuroblastoma cell 
line (positive control for nestin PCR) ; lane 2, b-actin in neural 
progenitor cells; lane 3, nestin in HX 142 neuroblastoma cell line; lane 



4, nestin in neural progenitor cells; lane 5, nestin PCR on same sample 
as lane 4 without addition of reverse transcriptase; lane 6, Pax-6; lane 
7, Pax-6 PCR on same sample as line 6 without addition of reverse 
transcriptase. Nestin band is 208 bp, Pax-6 is 274 bp. c, expression of 
lutamic acid decarboxylase in cultures of neurons. Left lane, 100 bp DNA 
adder; lane 1, b-actin; lane 2, b-actin PCR on same sample as lane 1 
without addition of reverse transcriptase; lane 3, glutamic acid 
decarboxylase; lane 4 glutamic acid decarboxylase on same sample as lane 
3 without addition of reverse transcriptase. Glutamic acid decarboxylase 
band is 284 bp. D, expression of GABA A alpha 2 receptor. Left lane, 100 
bp DNA ladder; lane 1, b-actin; lane 2, GABA A alpha 2 receptor; lane 3, 
PCR without addition of reverse transcriptase. GABA A alpha 2 receptor 
subunit band is 471 bp. .» 
FIG. 4 shows histology of differentiated elements found in teratomas 
formed in the testis of SCID mice following inoculation of HES-1 or HES-2 
colonies. A, cartilage and squamous epithelium, HES-2. B, neural 
rosettes, HES-2. C, ganglion, gland and striated muscle, HES-1. D, bone 
and cartilage, HES-1. E, glandular epithelium, HES-1. F, ciliated 
columnar epithelium, HES-1. Scale bars: A-E, 100 microns; F, 50 microns. 
FIG. 5 shows phase contrast microscopy and immunochemical analysis of 
marker expression in neural progenitor cells isolated from 
differentiating ES cultures. A, phase contrast image of a sphere formed 
in serum-free medium. B-D, indirect immunofluorescence staining of 
spheres, 4 hours after plating on adhesive substrate, for N-CAM, nestin, 
and vimentin respectively, in C and D, cells at the base of the sphere 
were placed in plane of focus to illustrate filamentous staining; 
confocal examination revealed that cells throughout the sphere were 
decorated by both antibodies. Scale bar is 100 microns in all panels. 
FIG. 6 shows phase contrast appearance and marker expression in cultures 
of neurons derived from progenitor cells shown in FIG. 5. A, phase 
contrast micrograph of differentiated cells emanating from a sphere 
plated onto adhesive surface, b-h, indirect immunofluorescence microscopy 
of differentiated cells decorated with antibodies against 200 kDa 
neruofilament protein (B) , 160 kDa neurofilament protein (c) , MAP2a+b 
(D) , glutamate (E) , synaptophysin (F) , glutamic acid decarboxylase (G) 
and beta-tubulin (H) . Scale bars: A,;B, 100 microns; C, 200 mircons; D, 
20 microns; E and F, 10 microns; G, 20 microns; H, 25 microns. 
FIG. 7 shows neural precursors proliferating as a monolayer on a plastic 
tissue culture dish in the presence of EGF and bFGF. These monolayer 
cultures of proliferating cells were obtained after prolonged cultivation 
(2-3 weeks) of the spheres in the presence of growth factors without 
sub-culturing. 

FIG. 8 shows phase contrast appearance of a culture consisting of 

differentiated neural cells. 
FIG. 9 shows phase contrast appearance of a sphere that is formed 72 hours 

after the transfer of a clump of undifferentiated ES cells into serum 

free medium (Scale bar 100 microns). 

FIG. 10 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere, spheres of various diameters 
that were generated from differentiating ES colonies and were propagated 
for 14-15 weeks were dissaggregated into single cell suspension and the 
number of cells per sphere was counted. 

FIG. 11 shows indirect immunofluorescence staining of a sphere, 4 hours 
after plating on adhesive substrate, for N-CAM. The sphere was generated 
by direct transfer of undifferentiated ES cells into serum free medium 
and propagation of the resulting spheres for 5 passages, (scale bar 100 
microns) . 

FIG. 12 shows indirect immunofluorescence membraneous staining for N-CAM 
of single cells at the periphery of a sphere 4 hours after plating on 
adhesive substrate. The sphere was generated by direct transfer of 
undifferentiated ES cells into serum free medium and propagation of the 
resulting spheres for 5 passages, (scale bar 25 microns). 

FIG. 13 shows indirect immunofluorescence staining of a spheres 4 hours 
after plating on adhesive substrate for the intermediate filament nestin. 
cells at the base of the sphere were placed in plane of focus to 
illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 
propagation of resulting spheres for 5 passages. (Scale bar 25 microns). 

FIG. 14 shows indirect immunofluorescence microscopy of a differentiated 
cell decorated with antibodies against the oligodendrocyte progenitor 
marker 04. (Scale bar 12.5 microns). 

FIG. 15 shows indirect immunofluorescence staining of a sphere 4 hours 
after plating on adhesive substrate for the intermediate filament 
vimentin. Cells at the base of the sphere were placed in plane of focus 
to illustrate filamentous staining. The sphere was generated by direct 
transfer of undifferentiated ES cells into serum free medium and 



propagation of resulting spheres for 7 passages. (Scale bar 25 microns). 
FIG. 16 shows the growth pattern of spheres that were generated directly 
from undifferentiated ES cells. Each bar represents the mean (+-SD) 
increment in volume per week of 24 spheres at first to twelve weeks after 
derivation. A more excessive growth rate is evident during the first 5 
weeks . 

FIG. 17 shows persistent growth in the volume of spheres along time. Each 
bar represents the mean (+-SD) increment in volume per week of 24 spheres 
at nine to twenty one weeks after derivation. The spheres were generated 
from differentiating ES colonies. 

FIG. 18 shows linear correlation between the volume of spheres and the 
number of progenitor cells within a sphere. Spheres of various diameters, 
that were generated directly from undifferentiated ES cells and were 
propagated 5-7 weeks, were dissaggregated into single cell suspension and 
the number of cells per sphere was counted. 

FIG. 19 shows RT-PCR analysis of gene expression in ES cells (a week after 
passage) and neural spheres derived from differentiating colonies and 
directly from undifferentiated ES cell. All panels show 2% agarose gels 
stained with ethidium bromide. Lanes 1, 2 and 3, Oct-4 in ES cell 
culture, neural spheres derived from differentiating colonies, neural 
spheres derived from undifferentiated ES cells. Lane 4, stem cell 
culture, PCR for Oct-4 carried out with omission of reverse 
transcriptase. Lanes 5, 6, and 7, nestin in ES cell culture, neural 
spheres derived from differentiating colonies, neural spheres derived 
from undifferentiated ES cells. Lane 8, stem cell culture, PCR for nestin 
carried out with omission of reverse transcriptase. Lanes 9, 10 and 11, 
Pax-6 in ES cell culture, neural spheres derived from differentiating 
colonies, neural spheres derived from undifferentiated ES cells. Lane 12, 
stem cell culture, PCR for Pax-6 carried out with omission of reverse 
transcriptase. Lane 13, 100 bp DNA ladder. Oct-4 band is 320 bp, nestin 
is 208 bp and Pax-6 is 274 bp. 

FIG. 20 shows indirect immunofluorescence microscopy of differentiated 

***astrocyte*** cells decorated with antibody against GFAP. (scale bar 
25 microns) . 

FIG. 21 shows indirect immunofluorescence microscopy of brain sections of 
two mice (A and B) 4 weeks after transplantation of human neural 
precursors prelabeled with BrDU. cells with a nucleus decorated with anti 
BrDU (brown stain, black arrow) are evident near the ventricular surface 
(white arrow indicate mouse unstained nuclei, bar=20 microns). 

FIG. 22 shows indirect immunofluorescence microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. wide spread distribution of transplanted human 
cells decorated by anti BrDU antibodies is evident in the periventricular 
areas. The periventricular area in A is demonstrated at a higher 
magnification in B and c. (Bars=150, 60 and 30 microns in A, B and C) . 

FIG. 23 shows indirect immunocytochemical microscopy of brain sections of 
a mice 4 weeks after transplantation of human neural precursors 
prelabeled with BrDU. The transplanted human cells are migrating along 
the rostral migratory stream (bar=150 microns). 

FIG. 24 shows RT-PCR analysis of gene expression in neural spheres derived 
from differentiating (A) and undifferentiated (B) ES cells. All panels 
show 2% agarose gels stained with ethidium bromide. Lanes 1 and 10, 100 
bpDNA ladder; Lane 2, CD34; Lane 3, Flk-1; lane 4, HNF-3; lane 5, 
alfafetoprotein. Lanes 6-9 PCR reaction on the same samples as lanes 2-5 
carried out with the omission of reverse transcriptase. CD-34 band is 200 
bp, Flk-1 is 199, HNF-3 is 390, AFP is 340 bp. 

FIG. 25 shows by RT-PCR analysis the expression of GFAP and the pip gene 
in differentiated cells from neural spheres derived from differentiating 
ES cell colonies. The expression of GFAP indicates differentiation into 

***astrocytes*** while the presence of both dm-20 and pip transcripts 
indicate that differentiation into oligodendrocyte cells has occurred. 
Lanes 2,4,6 and lanes 3,5,7 are from two separate RNA samples from 
differentiated spheres that were independently derived from ES cells. 
Lane 1 and 8, 100 bp DNA ladder; Lanes 2 and 4, GFAP; lanes 3 and 5, pip 
and dm-20; lanes 6 and 7, PCR reaction on the same samples as lanes 3 and 
5 carried out with the omission of reverse transcriptase. GFAP band is 
383, pip band is 354 bp and dm-20 is 249 bp. 

fig. 26 shows a dark field stereomicroscopic photograph of areas (arrows) 
destined to give rise to neural precursors in a differentiating ES cell 
colony 3 weeks after passage (bar=1.6 mm). 

FIG. 27 shows indirect immunochemical analysis of marker expression in 
cultures of neurons derived from progenitor cells that were derived 
directly from undifferentiated ES cells: A, indirect immunofluorescence 
microscopy of neurits decorated with antibody against 160 kDa 
neruofilament protein. B and c, indirect immunofluorescence staining of 
differentiated cells for MAP2a+b and beta-tubulin III. Scale bars: A 100 



microns, B and c 10 microns. 
fig. 28 shows indirect immunochemical analysis of the expression of 
tyrosine hydroxylase. Neurits (A) and a differentiated cell (B) are 
decorated with antibodies against tyrosine hydroxylase. Scale bars: 30 
microns . 

FIG. 29 shows in vivo differentiation into ***astrocyte*** cells of 
transplanted human neural progenitors prelabeled with BrDU. Donor cells 
are identified by indirect immunochemical detection of BrDU (dark nuclei, 
arrows). Duel staining demonstrates donor cells decorated by anti GFAP 
(orange). Transplanted cells are migrating into the brain parenchyma 
(white arrow) and are also found in the periventricular zone (dark arrow) 
(A), A higher magnification of cells that have differentiated into 
***astrocytes*** and migrated into the host brain (b) . 

FIG. 30 shows in vivo differentiation into oligodendrocyte cells of 
transplanted human neural progenitors prelabeled with BrDU. Donor cells 
are identified by indirect immunochemical detection of BrDU (dark nuclei, 
arrows). Duel staining demonstrates donor cells decorated by anti CNPase 
(orange) . ! 
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